Conformational changes associated with transient activation of phosphorylase in glycogen particles. Studies using activity, electron-spin-resonance and phosphorus-nuclear-magnetic-resonance measurements.
1. Calcium-dependent transient phosphorylation of phorphorylase b has been monitored in a rabbit muscle glycogen particle fraction. Using a phosphorus nuclear magnetic resonance assay, the changes in concentrations of small phosphate-containing metabolites associated with this event have been measured. In addition, the conformation of phosphorylase has been monitored during transient activation by observing changes in the electron spin resonance signal from added spin-labelled phosphorylase. 2. The transient activation was associated with a loss of glucose-6-phosphate from phosphorylase b; newly formed phosphorylase a binds the nucleotides ADP, AMP, or IMP. Because of the fast interconversion of these nucleotides the species bound to phosphorylase a change throughout the process. 3. Lowering the [Mg2+] : [Ca2+] ratio during transient activation causes accumulation of ADP. Electron spin resonance data from spin-labelled phosphorylase shows that, under these conditions, ADP binding to phosphorylase a is potentiated. 4. Calcium-dependent activation in the glycogen particle fraction is compared to the activation of phosphorylase in vivo.